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Abstract

Introduction: This review specifically focuses on interventional clinical trials in leukemias
and myelodysplastic syndromes (MDS), summarizing how patient-reported outcome mea-
sures (PROMs) have been implemented to evaluate treatment effects rather than to directly
influence clinical outcomes. Objective: Clinical outcomes of interest typically include
response rates, disease-free survival (DFS), and overall survival (OS). Patient-reported
outcome measures (PROMs) are standardized questionnaires that collect information re-
garding health outcomes directly from the patient and are used to evaluate new treatments
and healthcare quality. In addition, the use of PROMs in cancer care has been shown to
improve patient-provider communication and patient satisfaction. Material and Meth-
ods: This is a qualitative, narrative synthesis and review structured around PROMs focused
on six critical themes: symptoms/symptom burden, physical, emotional, social/role, and
functional status, and global health status measurement. Results: PROMs that are assessed
in oncologic research include the EORTC QLQ-C30, FACT-Leu, QLQ-CLL16, and EQ-5D.
PROs are associated with clinical outcomes such as DFS and OS, and the FACT-Leu scales,
HRQOL and physical functioning scores were independent prognosticators of OS in pa-
tients with AML. Conclusions: Through our review, notable trends were identified that
further highlight the importance of greater incorporation of PRO measures in future clinical
trials, particularly in the understudied realm of hematologic malignancies, in order to better
delineate the link between survival and HRQOL.

Keywords: patient-reported outcome (PRO); patient-reported outcome measurement
(PROM); leukemia; health-related quality of life (HRQoL); clinical outcomes

1. Introduction

Patient-reported outcome measures (PROMs) are standardized questionnaires that
collect information regarding health outcomes directly from the patient and are used
in healthcare research to evaluate new treatments, supportive care interventions, and
healthcare quality. The FDA defines patient-reported outcomes as “a measurement based
on a report that comes directly from the patient (i.e., study subject) about the status of a
patient’s health condition without amendment or interpretation of the patient’s response
by a clinician or anyone else” [1-3].

PROMSs have undergone psychometric validation and standardization to include
pertinent questions regarding how symptoms and functional status can reliably assess
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changes over time [4,5]. Broadly, PROMs fall into two main categories: symptomatology
and functional status (either physical, emotional, social/role), which are often associated
with the broader concept of health-related quality of life (HRQOL). As one example, the
EQ-5D (EuroQol-5D) measures health concepts that are relevant to a wide range of patient
groups, and is multi-dimensional in its construct. This instrument, developed by the
EuroQol Group, asks questions regarding the patient’s health, mobility, self-care, usual
activities, pain symptoms and anxiety/depression [5]. Condition-specific PROMs capture
elements of health relevant to a particular patient group or condition, such as those devised
by the European Organization for Research and Treatment of Cancer (EORTC), which
developed a widely used PROM that assesses the quality of life of patients with cancer, the
EORTC Core Questionnaire QLQ-30 [5,6]. This 30-item PROM, developed over a decade of
collaborative research, assesses diverse determinants of quality of life of cancer patients
and similar rigorously developed instruments exist from a variety of sources, including
the National Institute of Health (NIH) funded Patient-Reported Outcomes Measurement
Information System (PROMIS).

To holistically address the assessment of symptom burden and HRQoL using PROs
in relation to trial outcomes for acute and chronic myeloid and lymphoid leukemias, we
conducted a narrative, qualitative literature review to synthesize and compare diverse ele-
ments of PROM (global health status, symptomology, emotional function, physical function,
social/role function) on evaluation of treatment impact and patient well-being, rather than
direct determination of clinical outcomes. The purpose of this review is to (a) summarize
PROM that have been used in clinical trials involving leukemias and myelodysplastic syn-
dromes (MDS), and (b) synthesize how PRO have been applied to assess treatment effects
and patient well-being in these populations. Importantly, this review does not posit a causal
effect of PROM on clinical outcomes. Administering questionnaires or collecting PRO data
does not alter survival or treatment efficacy per se. Rather, PRO data collected in clinical
trials provide insights into symptom burden and HRQoL, which inform understanding
of treatment tolerability and patient-centered benefit, including how the integration of
patient-reported outcomes can inform clinical decision-making, enhance patient-centered
care, and complement traditional survival-based endpoints in leukemia and MDS trials.

2. Methods

MEDLINE and the Cochrane Library were searched for studies published between
2013 and 2025; this search was conducted in 2025. The search strategy initially consisted of
terms or keywords in MEDLINE such as “patient-reported outcomes,” which were used
pragmatically to narrow the initial search given the high volume of available literature;
eligibility was based a priori on assessment of outcomes directly reported by patients
via named instruments or constructs (e.g., health-related quality of life), regardless of
whether the terms “PRO” or “PROM” were explicitly stated in the title or abstract and
“AML”, “CML”, “ALL”, “CLL”, or “MDS”. Studies were considered eligible for inclusion
if they enrolled patients with myelodysplasia (MDS) and/or acute or chronic leukemias
(AML, CML, ALL, or CLL) that included both PROM and measures of survival such as OS,
DFS, event-free survival (EFS) and progression-free survival (PFS). Studies were eligible if
they enrolled patients with myelodysplastic syndromes (MDS) and/or acute or chronic
leukemias (AML, CML, ALL, or CLL) and used validated PROM within interventional
clinical trials. Observational studies were excluded to maintain methodological consis-
tency, although this limits exploration of PRO-survival associations typically derived from
observational data. Studies were also excluded for the following criteria: (1) written in
a language other than English; (2) not peer-reviewed; and/or (3) conference reports or
editorial papers. In addition, observational studies were excluded given potential hetero-
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geneity in outcomes and methodological limitations. A total of 1292 studies were identified
for initial review using the search criteria noted, which were then carefully narrowed to
157 articles based on the above criteria and objectives of the review using title and abstract
preliminary screening. Ultimately, 15 articles met the inclusion criteria, with articles that
focused on the importance of PROM and measures of survival (often through interventions)
being selected to better guide our discussion (Table 1). Search terms consisted of Medical
Subject Headings (MeSH) and free-text words. In addition to the primary search method
identified above, additional references were obtained by hand-searching reference lists of
included studies and systematic reviews (backwards selection) and identifying studies that
cited the original included studies (forward selection) using both Cochrane Library and
Google Scholar [Figure 1]. Duplicate studies were removed [Appendix A]. A qualitative
(rather than systematic) synthesis structured around PROM focused on six critical themes:
symptoms/symptom burden, physical, emotional, social/role, and functional status, and
global health status measurement. In addition, our purpose was to (a) summarize PRO
instruments that have been used in clinical trials of patients with leukemias and MDS,
and (b) to synthesize findings regarding how PROs have been applied in these trials. This
work was conducted as a narrative (qualitative) literature review. We utilized established
approaches for narrative synthesis, including Synthesis without Meta-analysis (SWiM)
principles and the IMRAD (Introduction, Methods, Results, and Discussion) format. Ac-
cordingly, the EQUATOR network’s SANRA (Scale for the Assessment of Narrative Review
Articles) guideline was justly applied [7].

1292 manuscripts
assessed for eligibility
from PubMed

1135 excluded:

Reviews, systematic reviews,
observational studies or meta-
analyses

Published before 2013

157 studies assessed

142 excluded:

Manuscripts lacking "patient-
reported outcomes" in the abstract

Screening of abstracts for PRO
and clinical outcomes

Duplicates
15 randomized controlled
trials selected for further
analysis
! : |
I T ; ] ;
s - 9 stud ’ 2 stud
1 pecgatnc 2 studies 3 studies asssesslees 2 studies asssélsslgj
(;;2651::(1 assessed SF- assessed EQ- EORTC assessed EORTC
PedsQL) 36 5D QLQ-c30 | | FACT-Leu | |oLQ-CLLI6

Figure 1. Selection process of literature review in myeloid diseases and leukemias with patient-
reported outcome instruments.
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Table 1. Literature review of clinical trials and patient-reported outcomes in myeloid diseases and leukemias.

Study Name/Number Purpose of the Study PRO Measure I’ri(r)nuagjglei?si)cal Disease Age/Sample Size oj}l;’t\?glrisc/a\ﬁgf\ Conclusions
The authors examined whether the . . These results indicate PROs’ value for
Patient-reported outcomes predict overall survival in Functional Assessment of Cancer li/?CT—Leu PhysmalA 1 m Medlz?n agel . ! predicting outcomes among older AML
older patients with acute myeloid leukemia [4] Therapy—Leukemia (FACT-Leu) predicted Well-Being (PWB), Tria 0s (oyeria) AML approximately Pelp%;let al, patients and underscore the need to more
(CR107273) OS beyond established prognostic factors Outcomes Index (TOI), and surviva 60 years of age, systematically collect PRO data in routine
among older patient with AML Total scales n =326 care with these patients
Patient-reported outcomes from a phase 3 randomized . The current PRO data support the favorable
controlled trial of inotuzumab ozogamicin versus Theitahu ;?\(gs rreS}») Srctedhﬂ:r? ltmhpract of tnre;;{rgent EORTC QLQ-C30 and the (pC;%},KI)’ICOgC Median age Kantariian benefit/risk ratio of InO for the treatment of
standard therapy for relapsed/refractory acute wfr h 0 o chemol 1? apgl (1) A hs EuroQoL 5 Dimensions complete ALL 46.5 years of age, tal 5101 8 relapsed /refractory acute lymphoblastic
lymphoblastic leukemia [8] om tl e IN d /—V/f\TEttna Blf'l aH 111\£5Lw1t Questionnaires ' Pn ) n =326 etal, leukemia, with superior clinical efficacy and
(NCT01564784) relapsed /refractory B-ce esponse; better QoL
Patient-reported quality of life after tisagenlecleucel The authors aimed to evaluate F ediatric Q;a(liity Ef Lifg rF 1fr:1d 1n§fisuggne]st ? fav(iriib:]i btern eftltn:rlnsf f
infusion in children and young adults with relapsed or patient-reported quality of life in these nventory (PedsQL) an CR, EFS Age 8-23 years, Laetschetal, ~ PrOe o hisageniecieuce ¢ treatment o
refractory B-cell acute lymphoblastic leukemia: a global patients before and after European Quality of Life-5 (event-free ALL =107 2019 pediatric and young adult patients with
y single arfn ghase > trial [9] rag s tisagenlecleucel infusion Dimensions questionnaire survival), OS relapsed or refractory B-cell acute
g (EQ-5D) lymphoblastic leukemia
(NCT02435849) . Data on health-related quality of life suggest
Health-related quality of life and patient-reported Report patient-reported outcomes (PROs), ) . . oo
outcomes of ofatumumab plus chlorambucil versus including HRQoL parameters and EORTC g)la?—%gSR\%eCrsmn 3 di DFS f CLL Adults (ranging Hillmen et al., that adi}gg ofa}:umumab to pa tients P
" 5 N e d symptoms, from the an e ( isease-free 35-92 years), 2016 treatment did not have negative impacts; it
d - surviva n =447 may have actually improved certain aspects
chlorambucil monotherapy in the COMPLEMENT 1 trial patient-reported symp QLQ-CLL16 1)
of patients with previously untreated CLL [3] COMPLEMENT 1 study. y fY lf)b v P
: of well-being
(NCT00748189)
To utilize PRO instruments “for the
identification of optimal CML therapy for The favorable results of PRO analysis (stable
Patient reported outcomes in the phase 3 BEFORE tialof "% SIS BV iR SO NNE ool Patient ctau) an be combined seith primary reulls
L P ; ; . -Leu and EuroQoL- . atien
bosutinib versus 1mat'1mb for gewly dlagnosed chronic urpose of the study is to improve HRQoL Dimensions (EQ-5D) EFS, OS Chronic age >18 years, Cortes JE of improved clinical efficacy with bosutinib
hase ch loid leukemia [10] purp y P hase CML 8 J etal, 2019 P Y
phasec roz;fcr?()),;l(;loﬁe;)l emia and reduce non-adherence to treatment, and questionnaires p n =530 v versus imatinib and “a manageable safety
also see if improvements in clinical outcomes profile for bosutinib in patients with newly
with individual TKIs are compromised by diagnosed CP CML”
deterioration in HRQoL
. . . Findings indicate that “patients receivin
Improvements in Health-Related Quality of Life and : RN : naing . P . &
Symptoms in Patients with Previously Untreated Chronic To dete'r mine how "initiating treatment with EORTC QLQ-C30) 20 and . . first-line chemoimmunotherapy with BG
ymp Y chemoimmunotherapy (bendamustine/BG) . (previousl: Median age experience consistent improvements in
Lymphocytic Leukemia: Final Results from the Phase II tarcoted the ios affects PROs in CLL” the EORTC QLQ Chronic 0s p dy ‘(1; 1 Danilov et al., HROOL that could b tained for 3
GIBB study of the combination of obinutuzumab and or targetec therapies atiects s m Lymphocytic Leukemia 16 untreated) 61 years old, 2021 QoL that could be sustained for 3 years
y N and how the HRQoL of patients relates to ¥ . CLL n =102 after start of treatment.” Improvements were
bendamustine [11] . (QLQ-CLL16) instrument te A >
(NCT02320487) disease-related symptoms noted in context Ofthlgh tumor
response rates
Low-dose decitabine versus best supportive care in
elderly patients with intermediate- or high-risk This is a randomized phase III trial
myelodysplastic syndrome (MDS) ineligible for intensive comparing decitabine with sole BSC in . ) . . . .
chemotherapy: final results of the randomized phase IIT patients with intermediate-/high-risk MDS EORTC Quality of Life OS, PFS MDS or Patient Lubbert et al., Quaht}'/ of life analysis thr(?ugh PRO
L ;o Questionnaire C30 (progression- age > 60 years, questionnaire revealed a trend in favor of the
study of the European Organization for Research and > 60 years old who are ineligible for (version 3.0) f ival CML =230 2010 decitabi
Treatment of Cancer Leukemia Group and the German intensive treatment”—quality of life as a ' ree survival) B ecitabine arm
MDS Study Group [12] secondary objective
(NCT00043134)
This study performed a follow-up study to L
Long-term quality of life of patients with acute assess long-term HRQoL and late effects in Overall findings suggest that the greater and
romyelocytic leukemia treated with arsenic trioxide vs tient: iousl lled in the APL0406 EORTC QLQ-C30, and the Ace: 18-71 vears Efficace et al more sustained antileukemic efficacy of
P Y ¥ ’ patients previously enrolled in the Short Form Health Survey 0os APL 8¢ 1y . cace et al, ATRA-ATO is also associated with better

chemotherapy [13]
(NCT03096496)

trial to understand the benefits and risks of
arsenic trioxide (ATO) therapy in
APL patients.

36 (SF-36)

n=16

2021 long-term patient-reported outcomes than

ATRA chemotherapy
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Table 1. Cont.

Study Name/Number Purpose of the Study PRO Measure I’ri(r)nuagjglei?si)cal Disease Age/Sample Size o‘l}li,t\}:gfisc/;ﬁ;; Conclusions
The authors tested the treatment efficacy [of
Health-related quality of life with fixed-duration Ven—Qb1 con}bma"clon d'rugs versus CI?'Obll This analysis demonstrates that higher
venetoclax-obinutuzumab for previously untreated mn con]unchor_l with Fhe patients MDASI core instrument Median age: ALS i efficacy of Ven-Obi is not associated with
chronic lymphocytic leukemia: Results from the health-related quality of life (HRQoL), and and CLL module and the DFS CLL 72 years, ot a_l a;/\(z);l QoL impairment and that Ven-Obi achieves
randomized, phase 3 CLL14 trial [6] further evaluated tllile eifeCtSAOf trleatment on EORTC QLQ-C30 n =445 v early relief of CLL-related symptoms in
(NCT02242942) symptoms as well as functional / HRQoL elderly unfit patients
burden associated with both disease and
treatment within this patient population
) . . . The authors tested in this trial the efficacy of Darbepoetin 500 ug every 2 weeks +G-CSF
High response rate and improved exercise capacity and o . was an effective and safe induction regimen
uality of life with a new regimen of darbepoetin alfa a modified dosage of darbepoetin alfa of 500 i . ia i i i
q yOo . ew reg . P . ug every 2 weeks with or without G-CSF SF-36 and FACT-An (for Median age: Kelaidi et al., for anemia in lower-risk MDS, associated
with or without filgrastim in lower-risk myelodysplastic 2 7 N . . (03] MDS 72 years, with favorable long-term clinical outcomes in
y with efficacy being evaluated in terms of anemia) tests a 2013 X L X
syndromes: a phase II study by the GFM [14] ryvthroid 7 o lity of life, and n=99 responders, including patient-reported
. . uality of life and objectively measure
NCT00443339 R e s quality of life and objectively d
exercise function exercise capacity
The objective of this study was to evaluate Overall, efficacy and quality of life/symptom
Outcomes of switching to dasatinib after imatinib-related whether after switching to dasatinib these MDASL-CML burden improved in many patients, despite
low-grade adverse events in patients with chronic patients had resolution of their and quali o_f life on the Chroni Median age: Kim et al the onset of dasatinib-related adverse events
myeloid leukemia in chronic phase: imatinib-related toxicities while maintaining E%RTEY QLQ-C30) DFS hasléogll\(/:IL 57 years, H;O(iga v in most patients. This suggests that
the DASPERSE study [15] or improving their clinical response and the questionnaire P n=39 imatinib-treated patients with chronic,
(NCT01660906) patient-reported symptom burden as a low-grade adverse events could benefit from
secondary endpoint switching to treatment with dasatinib
We performed a multicenter study to
compare HRQOL of newly diagnosed CML . .
Health-related quality of life of newly diagnosed chronic patients treated with front-line dasatinib EORTC QLQ-C30 and the . £ V\ielfoutsld tl’?t %Mthatlents }t;rlea:ed Wlflh "
myeloid leukemia patients treated with first-line dasatinib (cases) or imatinib (controls). The secondary EORTC QLQ-CML24 0s Chronic hé[; an age: Efficace et al., 11‘15 - iN€ Casatib, wo were ab.e 20 reach a
N . o R . . s years, east a CCyR, report a significantly lower
versus imatinib therapy [1] objectives were: to describe patient-reported (dlsease—spe;1ﬁc) phase CML 2223 2020 impact of therapy on their daily life
(NCT02348957) grso};[;ls) :’;3 E;?;ﬂszﬁgggfe‘ig;iﬁggw dquestionnatres compared to their peers treated with imatinib
age groups
Health-related quality-of-life in treatment-naive CLL/SLL o bared the effects of . D}lrigg thecfirst 24 vk\:eelfs %f treatment‘notgd
patients treated with zanubrutinib versus bendamustine € current ana ysis compare ee ec’ o EORTC QLQ-C30 and Patient Ghia et al., m} e study, zanubrutini was assocl ate
lus rituximab [16] zanubrutinib versus BR on patients EQ-5D-51, PFS CLL age >18 years, 2023 with better HRQoL outcomes in patients
p (NCT03336333) health-related quality-of-life (HRQoL). n=>590 with treatment-naive CLL/SLL without
del(17p) compared to BR
Health-related quality of life (HRQoL), a
predefined secondary end point, was
The Effect of Lenalidomide on Health-Related Quality of assessed using the European Organization Lenalidomide did not adversely affect
Life in Patients With Lower-Risk Non-del(5q) for Research and Treatment of Cancer Median age of Santini et al. HRQoL in RBC-TD patients with lower-risk
Myelodysplastic Syndromes: Results From the MDS-005 Quality of Life Questionnaire-Core 30 EORTC QLQ-C30 OS/DFS MDS 71 years old, an ;(;lzg al, non-del(5q) MDS and response to
Study [17] questionnaire at baseline, week 12, week 24, n=239 lenalidomide was associated with significant
(NCT01029262) every 12 weeks thereafter, and at improvements in HRQoL
discontinuation based on the phase III
MDS-005 study
Although no difference in the frequency of
Eltrombopag for Low-Risk Myelodysplastic This multicenter trial presents the second gragl el-2 dadv;:.r Sﬁ events (At]_is) wfa S
SyndromesWith Thrombocytopenia: Interim Results of a part long-term efficacy and safety results of Patient Oliva et al. el tron?bose;ve é g enlé eexr ii—(i)g?creldonr(; de 34
Phase II, Randomized, Placebo-Controlled Clinical Trial ~ eltrombopag in patients with low-risk MDS EORTC QLQ-C30 0S/DFS MDS age >18 years, " pag p P 8
4 (EdOL—MDS) [18] =174 2023 AEs. AML evolution and/or disease

(NCT02912208)

and severe thrombocytopenia, as it relates to
both clinical outcomes and HRQoL

progression occurred in 17% of eltrombopag
and placebo patients with no difference in
survival times
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3. Results
3.1. Patient-Reported Outcome Measure (PROM)

Given the poor survival outcomes for the majority of AML and MDS patients, evaluat-
ing HRQOL can facilitate treatment decisions. Patient-reported outcomes were assessed at
heterogeneous timepoints across trials, including baseline (pre-treatment), on-treatment,
and post-treatment or survivorship phases; these assessments reflect distinct clinical con-
structs, ranging from pre-existing symptom burden to treatment-related changes and
longer-term recovery or late effects. The influence of the recently developed approaches of
less intensive therapies, targeted therapies, and immunotherapies has limited data. New
disease-specific instruments such as the Quality of Life in Myelodysplasia Scale (QUALMS),
and the Quality of Life for Acute Myeloid Leukemia (AML-QOL15) are in the validation
stages and may be influential in the future management landscape [19]. In addition, the in-
tegration of PROMs in routine clinical care has also been shown to impact clinical outcomes
in ways such as increased patient satisfaction, which may influence the overall quality of
care in patients with chronic, severe ailments [20]. PROMs that are often used to assess
leukemic patients in clinical trials include the EORTC QLQ-C30, FACT-Leu, QLQ-CLL16,
and EQ-5D; for studies involving pediatric patients, one relatively common measure is the
PedsQL [9,21]. A review of the studies representing diverse instruments and leukemias in
clinical trials in the target population is depicted in Table 1 (a more detailed overview to be
found in the chart), with each study showing the results of various interventions on both
PRO and clinical outcomes (primarily for adults, with one study including patients above
the age of 8 and below the age of 23). A summary of PROMs and the parameters utilized
are displayed in Table 2. Although both PROMs and clinical outcomes will be discussed in
context for each section below, a separate section focused on the growing importance of
PROM in predicting clinical outcomes follows a more general review of the PROMs.

Table 2. A summary of PROMs and their target population (References noted in the table, denoted

in brackets).

PRO Instrument/Total Scale and Items

Measure

Patient Population

European Organization for Research and Treatment of Cancer Quality
of Life Questionnaire (EORTC QLQ-30)
Scales: 15 total; 5 functional (Physical, Role, Emotional, Cognitive,
Social) 3 symptom (Fatigue, Pain, Nausea/Vomiting) 1 Global Health
Status/QoL; 6 single-item symptom scales; Items: 30

Global health status/quality of life, functional scales
(physical, role, emotional, cognitive, and social),
symptom scales (fatigue, nausea, vomiting, and pain),
cancer-related symptom scales [1,2,5] (dyspnea, sleep
disturbance, appetite loss, constipation, diarrhea),
financial status

Adults, all cancer types, including Leukemia
(i.e., AML, CLL, ALL, CML)

European Quality of Life-5 Dimensions Questionnaire (EQ-5D)
Scales: 5 dimensions (Mobility, Self-Care, Usual Activities,
Pain/Discomfort, Anxiety /Depression)

Items: 5 core items + 1 optional VAS

Mobility, self-care, usual activities, pain/discomfort, and
anxiety /depression; visual analog scale for self-rated
health state [1,2]

Adults, all cancer types including Leukemia
(i.e,, AML, CLL, ALL, CML);

EORTC QLQ-C30 version 3
Scales: 15 total; 5 functional (Physical, Role, Emotional, Cognitive,
Social) 3 symptom (Fatigue, Pain, Nausea/Vomiting) 1 Global Health
Status/QoL; 6 single-item symptom scales; Items: 30

Global health status/quality of life, functional scales
(physical, role, emotional, cognitive, and social, symptom
scales, cancer-related symptom scales (dyspnea, sleep
disturbance, appetite loss, constipation, diarrhea),
financial status [1,3,5]

Adults, all cancers, including chronic/acute
leukemia and lymphoma

EORTC Quality of Life Questionnaire Chronic Lymphocytic Leukemia
16-item module (QLQ-CLL16)
Scales: 4 multi-item scales Fatigue, Emotional Concerns,
Worries /Fears, Symptom Burden Items: 16

Fatigue, treatment side effects, symptom burden,
infection, social activities, future health worries [1,2]

Adults, previously untreated CLL

EORTC Quality of Life Questionnaire Chemotherapy-Induced
Peripheral Neuropathy 20 (QLQ-CIPN20)
Scales: 3 Sensory, Motor, Autonomic Items: 20

Peripheral neuropathic side effects of chemotherapy;
sensory, motor, automatic, and symptoms;
functioning [1,3,22]

APL, CLL, chronic phase CML, AML, ALL,
CLL, MDS, APL

EORTC QLQ-CML24 (disease-specific)
Scales: 6 multi-item scales + single items
Includes Impact on Daily Life, Symptom Burden, Worry /Mood, Body
Image, Satisfaction with Care, Social Participation Items: 24

Symptom burden, impact on daily life, impact on
worry/mood, body image problems, satisfaction with
care, satisfaction with social life [1,2,7]

Adults, all cancers, including chronic/acute
leukemia and lymphoma

FACT-Leu version 4
Scales: 5 Physical Well-Being (PWB) Social/Family Well-Being (SWB)
Emotional Well-Being (EWB) Functional Well-Being (FWB)
Leukemia-Specific Subscale (LeuS) Items: 44

General and leukemia-specific health-related quality of
life; physical, social, emotional, functional well-being [1,2]

Adults, AML, chronic phase CML, ALL, CLL

https://doi.org/10.3390 /hematolrep18010015
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Table 2. Cont.

PRO Instrument/Total Scale and Items Measure Patient Population

General and leukemia-specific health-related quality of
life; physical, social, emotional, functional well-being —
physical well-being (PWB) was reported here [1]

FACT-Leu Physical Well-Being (PWB)
Scales: 1 Items: 7

Ages 18 and older, Leukemia, all types
(i.e, AML, CLL, ALL, CML)

FACT-Leu Trial Outcomes Index (TOI) Sum of physical and functional well-being and leukemia Ages 18 and older, Leukemia, all types
Scales: 3 (PWB + FWB + LeuS) Items: 26 subscale domain scores [1,2] (i.e., AML, CLL, ALL, CML)
FACT-Leu Total scales Sum of physical, functional, social/family, and emotional Ages 18 and older, Leukemia, all types
Scales: 5 (all FACT-Leu subscales combined) Items: 44 well-being domain scores [1-3] (i.e., AML, CLL, ALL, CML)
FACT-An (for anemia) Well-being (physical, social/family, emotional, . . .
Scales: 1 anemia-specific subscale Items: 13 functional), anemia subscale [1] Adult patients with anemia
MD Anderson Symptom Inventory f<')r CML (MDASI-CML) Symptom (gen?ral and CML-specific) Chronic phase CML
Scales: 3 (conceptual domains) Items: 26 severity/interference [1,2]
seal 'l':ledri;tri? Qluglity gf Life ;n\{e?tgrﬁ (Plec]szL} ) Heia{th—zzlatid Iale;cip:ilogisnof ql}llahity ?f ﬂge: Emﬁtlonail,l Ages 8-18, Chronic conditions in children,
cales: 4 (Physical, Emotiona , Social, Schoo unctioning) social, and school functioning; physical and psychosocia including ALL, AML, CLL, CML
Items: 23 health [1-3]
Work Productivity and Activity Impairment (WPAI) . . .
Scales: 4 Work/activity impairment [2,7] Adults, alll C"L“CSFS' m;hlldmg chronic/acute
Ttems: 6 eukemia and lymphoma

3.2. Global Health Status Measurement/General Health Measurement

“Global health status” or “general health measurement” is a multidimensional con-
struct encompassing physical, social, and emotional well-being, and has been popularized
as an overall proxy of the patient’s QOL. Significant improvements in global health status
are a key metric in clinical trials, given the relevance to the patient’s overall health sta-
tus [19]. However, one of the challenges in applying the global health status to the setting
of acute and chronic leukemias is the overall heterogeneity of disease presentation in both
acute and chronic leukemias, even within the same subset [23]. Disease-specific PROM may
help to offset the heterogeneity of complex diseases such as leukemia and MDS. Examples
include the Life Ingredient Profile for Hematologic Malignancies, the Functional Assess-
ment of Cancer Therapy- Leukemia (FACT-Leu) Questionnaire and the Medical Research
Council/EORTC Quality of Life Questionnaire-Leukemia Module, a measure of HRQOL
for patients with leukemia in remission. Additional models currently undergoing validity
testing include the EORTC Quality of Life Module for Chronic Lymphocytic Leukemia and
the Module for Chronic Myeloid Leukemia [3,10]. To date, relatively fewer clinical trials in
acute or chronic leukemias or MDS include studies of HRQOL compared to those of their
solid tumor counterparts [3,22,24].

In general, trials examining HRQOL in hematologic malignancies utilize patient-
reported outcome measures (PROMs) such as the EORTC QLQ-30 and the FACT-General
(FACT-G) [4,8,10]. Although the global health status has been devised by the EORTC
QLQ-C30 and other common PRO measures as an overall, quantifiable perception of the
QOL, they have been aptly modeled to balance extrinsic personal and social factors that
may contribute to the ultimate determination of the patient’s responses. For example, for
individuals without adequate health insurance coverage undergoing induction therapy for
leukemias such as AML, the overall costs of care may be overwhelming, and such financial
difficulties may accentuate the magnitude of the socioemotional aspects of the patient’s
care, which is one factor captured in the global health status score [11]. Indeed, the concept
of financial toxicity has received more attention across the spectrum of cancer care among
patients with solid malignancies but has been relatively understudied among patients with
hematologic malignancies [25].

3.3. Patient Symptoms

The presence and magnitude of symptoms vary among patients and over time for the
same patient, and recently, the incorporation of PRO in many clinical trials has allowed
further exploration into these heterogeneous presentations. Such variability makes it
essential on both an individual and population level to capture this wide spectrum through
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longitudinal patient assessments. Symptoms are embedded in many PRO measures, such as
those developed by the EORTC but are also available as stand-alone measures, such as the
National Comprehensive Cancer Network (NCCN) disease-focused symptom indexes [19].
The core questionnaires (including the Functional Assessment of Cancer Therapy (FACT)
underline the basis of the modular approach to QOL assessment adopted by the EORTC-
QLG and are complemented by a range of available modules. This modular approach
strives to improve the sensitivity and specificity of assessments of QOL in specific patient
cohorts and allows the patient experience to be assessed so that both differences between
groups and changes over time can be captured.

In our literature review, we found that common symptoms reported for patients with
leukemias and MDS are fatigue, nausea, vomiting, pain, dyspnea, insomnia, and appetite
loss. Fatigue, the most ubiquitous symptom reported in cancer patients overall, is particularly
pronounced in acute and chronic leukemias and MDS compared to solid tumors [8,11,13].
For example, in one randomized control trial, clinical improvement in fatigue was docu-
mented at regularly scheduled visits over a 27-month observation period in the intervention
arm of CLL patients receiving first-line chemoimmunotherapy with obinutuzumab plus
bendamustine [11]. Of note, the EORTC QLQ-C30 was the most common PRO measure
used among the clinical studies covered in this review, and symptoms covered in the survey
include three symptom scales for fatigue, pain, and nausea/vomiting, but lack other common
symptoms frequently reported by patients with hematologic malignancies, such as chills,
fever, pruritis, and confusion [10-14,24]. Beyond the omission of several hematology-specific
symptoms in the EORTC QLQ-C30, a review of included studies revealed further gaps in
content coverage across PRO instruments. Domains such as body image, fear of recurrence,
financial toxicity, and return to work were infrequently assessed despite their known relevance
to survivorship in hematologic malignancies. Measures focusing on emotional well-being
(e.g., depressive symptoms, anxiety, and uncertainty) were variably included and often cap-
tured through single-item scales, limiting interpretive depth. Furthermore, the timing of
PRO assessments was highly heterogeneous; in several trials, PROs were collected only at
baseline or end of treatment, which restricts understanding of symptom trajectories and
recovery patterns over time. Reporting on missing data was inconsistent, with few studies
describing the proportion or handling of incomplete PRO responses. Adjustment for key
clinical or demographic confounders—such as disease risk category, treatment intensity, or
comorbidities—was rarely detailed, potentially influencing observed PRO differences between
subgroups [10-12,14,23,26-28]. Given the fluctuating, heterogenous and often multi-faceted
nature of symptoms in cancer care, it may be difficult to actively encompass and distin-
guish symptoms of routine cancer care from symptoms of the underlying disease [23]. The
greater use of electronic PROM shows promise in terms of providing increasingly accurate
longitudinal measures for symptoms in patients with complex diseases such as hematologic
malignancies [14,23].

3.4. Emotional Function

Diagnosis and treatment of cancer in general may be very stressful to patients, regard-
less of tumor type or stage, and exert an important emotional burden that may augment
the adverse physical ramifications of the underlying disease [22]. In this regard, previous
studies have documented that symptoms of clinically significant levels of depression are
associated with poorer survival in cancer patients [22]. Furthermore, symptoms such as
anxiety and depression may have a detrimental effect on a patient’s QOL. Interestingly,
just as the diagnosis of cancer may beget negative emotional symptoms and subsequently
predispose the patient to a mood disorder, there is also evidence that the patient’s neurobi-
ology may interact with one’s immunology [12,22]. Several studies noted improvements in

https://doi.org/10.3390 /hematolrep18010015


https://doi.org/10.3390/hematolrep18010015

Hematol. Rep. 2026, 18, 15

9of 15

symptoms and QOL resulting from treatment in association with significant improvement
in the emotional or cognitive functional scale after long-term follow-up [10,11]. Longitudi-
nal monitoring should be emphasized to wholly capture the holistic, emotional experiences
of patients, given that these scores have multiple determinants [23].

3.5. Physical Function

In exploring the recent PRO landscape, it is important to note that The EORTC,
Short Form 36 Health Survey Questionnaire (SF-36), and FACT-G, include items related to
objective measures of physical functionality, which can serve as a key endpoint in clinical
management, similar to other physical metrics such as the Karnofsky functional scale,
and may be important in connecting the realm of HRQOL and clinical outcomes [19].
Statistical models may be used to compare physical functional scores among diverse PRO
surveys but may often not account for more granular characteristics such as gender, racial
or other socioeconomic factors, which may impact physical functioning, which is also often
overlooked in other PRO measures [1,26].

Self-reported physical well-being scores in multiple studies have been associated with
OS and, as such, may have practical applications given the ability to correlate these data
with treatment decisions for individuals with multiple comorbidities or limited physical
mobility [4]. However, reported results of physical functional status vary greatly according
to type and length of treatment across the diverse studies, which leads to heterogeneous
results and difficulty in data interpretation and correlation with clinical outcomes [20]. This
heterogeneity in response to treatment provides a plausible explanation for the fact that
only a few of the studies included in this review showed significant differences in physical
functioning [8,10,13].

3.6. Social Role/Function

PROs are essential markers of health and wellness when externally observable patient-
important outcomes are often rare or unavailable. Namely, PROs provide a reasonable
strategy for evaluating the treatment impact of complex diseases such as cancer, where
patients may suffer from chronic pain, nausea, fatigue, sexual dysfunction, and emotional
effects such as anxiety, for which objective physiologic measures may be limited in scope.
Social function extends the umbrella of health and wellness past traditional physical and
emotional markers of modern society [23]. Role function describes a patient’s structural
position in the community or household, for example, spouse, worker, or parent. In contrast
to role function, social function is multifaceted and is based on an individual’s membership
in certain social groups (for example: being a Democrat, Hispanic, or Christian). Although
social function is often assessed together with role function, in various instruments, these
measures are often reported distinctly. In addition, unlike the other PROs discussed above,
measurement of social and role functions can be more subjective and open to interpretation
than other measures such as physical functioning [19].

Oftentimes, there are strong ties between role and social function. The complex
relationship between role function, social function and HRQOL can be further highlighted
by one study, which emphasized that higher social capital is strongly associated with
better subjective health and higher lifestyle satisfaction overall [27]. As patients at higher
levels of role function typically fill societal, community and family roles with positions of
responsibility, this metric becomes fundamental in understanding how clinical treatment
may holistically improve a patient’s HRQOL after intervention. Given this context, it
was notable that improvement in social function was seen after treatment, particularly in
studies with meaningful improvement in symptoms (namely, overall fatigue) [8,11,13]. In
one study of patients with acute promyelocytic leukemia, marked improvement in role
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functioning was noted in the treatment group of patients who received arsenic trioxide
therapy, which was the resultantly highest magnitude of change when compared to any of
the other measured functional scales or global health status [13].

3.7. Relationships Between PRO Measures and Clinical Outcomes

Ultimately, the goal of providing healthcare, regardless of the modern sociopolitical
landscape, is to restore or preserve physical and emotional function in a setting of over-
all health and wellness. This can be a daunting challenge in oncologic practice, given
that many distressing symptoms are multifactorial and both objective and subjective in
nature [28,29]. In these complex clinical settings, the use of PROs to systematically charac-
terize a patient’s experiences may provide valuable information for the clinician to assist
in clinical decision-making, particularly for challenging conditions such as hematologic
malignancies. PROs are associated with clinical outcomes such as DFS and OS, particularly
in older adults. Indeed, FACT-Leu scales, HRQOL and physical functioning scores were
independent prognosticators of OS in geriatric patients with AML, underlining the growing
significance of PRO in both clinical and research settings [4,12,19,23,26,30]. Nonetheless,
the degree of this association and its clinical application should be the subject of further
independent study, and it is of paramount importance to verify these results with future
studies. One recent study by Efficace et al. suggests that, compared to baseline and at
the 2-month mark, the risk of HRQoL deterioration was lower in the DEC arm than in
the 3 + 7 arm (although non-significant at longer-term evaluation points at 6 and 12 months)
and that lower-intensity treatment with DEC may be preferable to standard treatment in fit,
older patients, indicating how the use of PROs may reliably influence clinical oncologic
practice [30]. Notably, it may be gleaned that DEC was superior with respect to OS and
DEFS, whereas 3 + 7 was superior for HRQoL.

4. Discussion

Our literature review indicates that there are diverse PROMs designed to measure
global status, symptoms, physical, emotional and social/role functions. We utilized a
multipronged approach to identify and review recent literature that provided both PRO
and clinical outcomes data, as well as a narrative overview of frequently used PROMs.
Notably, analysis of several clinical studies of MDS and both acute and chronic leukemias
provided the opportunity to outline unifying themes related to the PRO landscape of
each disease that may be unique to the hematologic malignancies studied in this review.
Ultimately, the goal was to identify trends and issues by examining both generic and disease-
focused PROs. Beyond statistical associations, the clinical interpretability of changes in
PRO scores is critical, and where available, minimal clinically important differences provide
a more meaningful framework for understanding whether observed changes reflect patient-
perceived benefit or harm.

The measurement and study of PROs is an evolving field, and provides ample room
for exploring the important relationships between morbidity, mortality and the subjective
patient experience [4,5]. The addition of PROMs such as the Fact-Leu, or Specific Indexes
Physical Well-being score to prognostic scoring systems in AML and other hematologic
malignancies may help identify patients at high-risk for disease- or treatment-related
morbidity, although further research would be necessary to better understand the scope of
PRO in clinical practice [4,6,8-10,14-18,31].

Our research had some limitations. First, although an attempt was made to convert
this study into a systematic literature review or meta-analysis to provide better statistical
analysis and scientific evidence, this was ultimately not feasible due to the heterogeneity of
the studies and the paucity of data thus far available for PRO in hematologic malignancies,
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particularly in the context of clinical outcomes. Secondly, although chronic leukemia
patients (CML/CLL) typically have better clinical outcomes than those with acute leukemia
and MDS, this heterogeneous population is included in the literature review to provide
a more inclusive, generalized overview of the milieu of PRO in leukemic diseases. In
addition, a significant amount of data used for this review was derived from randomized
controlled trials (RCTs) and/or clinical trials, each with specific eligibility criteria, treatment
interventions, and outcome assessments, which may limit the generalizability of our results.
Although an effort was made to include studies that assessed both adults and pediatrics
for a more comprehensive review, there were very few studies with multiple participants
younger than the age of 18, which limits any generalizability of our findings in the pediatric
age group. In addition, some potential studies meeting our criteria may have been missed
by the search strategy if there was no mention of the use or association of PROMs, PRO
or HRQOL in the study, despite possible reporting of a patient’s subjective experiences or
physical /emotional symptoms. Observed associations between PROs and clinical outcomes
may be confounded by treatment intensity and toxicity profiles, as more intensive regimens
and higher adverse-event burdens can independently worsen patient-reported symptoms
and quality of life, irrespective of antitumor efficacy.

Overall, the current gap in the literature makes it challenging to provide a robust,
overarching context of any one PRO, and particularly so for the general health measurement,
given its multifaceted nature.

Investigating differences in PRO in various ethnic minorities and socioeconomic
groups may further highlight areas in which we may conduct research that may help
delineate gaps in the current knowledge for vulnerable populations. In addition, further de-
velopment of disease-specific PRO instruments tailored to leukemias and MDS, given gaps
in current measures such as financial toxicity, as well as improved timing and frequency of
PRO assessments in clinical trials to better capture the trajectory of symptom burden and
quality of life across treatment and survivorship, may greatly improve clinical adaptability
of PRO. Finally, further use of PROs in novel trial designs, such as pragmatic or adaptive
trials, to evaluate both efficacy and patient-centered outcomes in diverse populations may
be another area of future research and development.

Still, the use of PRO surveys stands to increase communication between patients
and oncologic healthcare providers and thereby facilitate healthy dialog that may be
used to fuel constructive changes to the healthcare environment [4]. Given the complex
relationship cancer patients may experience with the healthcare system, providing a safe
haven for their voices to potentially impact oncologic care is a powerful tool for present and
future clinicians and policymakers alike [23]. The absence of standardized PRO assessment
timepoints across trials further limits cross-study comparability and synthesis, highlighting the
need for greater harmonization of PRO collection schedules in future interventional studies.

5. Conclusions

The growing international recognition of the patient’s perspective in ensuring equi-
table, compassionate, and outcome-driven care cannot be overstated, and may be best
achieved through identifying ways in which practitioners may better utilize PROMs in
clinical research and practice. Through our review, notable trends were identified, which
further highlight the practical importance of greater incorporation of PROMs in future
clinical trials, particularly in the understudied realm of hematologic malignancies, in order
to better delineate the link between survival and HRQOL [32,33].

In addition, important gaps in the current landscape of PROMs in hematologic malig-
nancies remain. Additional studies should seek to identify the correlation between PRO
and types of services received (such as oncologic care, palliative care, or other specialist
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consultation) as well as the setting in which they were administered (i.e., academic vs.
community hospitals). In addition, clinical studies should seek longer-term follow-up
(over 5-10 plus years) of HRQOL measures after the completion of treatment to further
understand the association and potential impact of cancer survivorship on PRO. In a sim-
ilar vein, the need for broader and more standardized incorporation of PROM in future
interventional trials is of the utmost importance, particularly in the understudied realm of
hematologic malignancies. Finally, as international clinical research collaboration increases,
so does the need for cross-culturally relevant patient outcome assessment tools to embed
proper semantic equivalence with culturally relevant assessment screening.
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Appendix A. Search Strategy for Narrative Literature Review

Database Search Strategy:

A detailed search was subsequently conducted in MEDLINE and the Cochrane Library
(used primarily for additional references in our narrative synthesis) for studies published
between 2013 and 2025. The search was conducted in 2025 and was designed to identify
studies related to patient-reported outcomes (PROs) in patients with myelodysplastic
syndromes (MDS) and/or acute or chronic leukemias (AML, CML, ALL, or CLL), with
a focus on survival outcomes such as overall survival (OS), disease-free survival (DFS),
event-free survival (EFS), and progression-free survival (PFS).

Search Terms:

The following notable search terms were used in MEDLINE and the Cochrane Library:

1. Keywords:

“patient-reported outcomes”

“AML” (acute myeloid leukemia)
“CML” (chronic myeloid leukemia)
“ALL” (acute lymphoblastic leukemia)
“CLL” (chronic lymphocytic leukemia)

OO0 O0OO0O0O0

“MDS” (myelodysplastic syndromes)
2. Medical Subject Headings (MeSH):

O “Leukemia, Myeloid”
“Leukemia, Lymphoid”
“Myelodysplastic Syndromes”

O OO

“Patient Reported Outcome Measures”
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O “Survival Rate”
O “Disease-Free Survival”
O “Progression-Free Survival”

Exclusion Criteria:
Studies were excluded based on the following criteria:

e  Written in a language other than English.
e  Not peer-reviewed publications.
e  Conference abstracts or editorial papers.
Eligibility Criteria:
Studies were included in the review if they met the following criteria:
e  Enrolled patients with MDS and/or AML, CML, ALL, or CLL
e Included PRO instruments or measures
e  Reported survival outcomes (OS, DFS, EFS, PFS)

Additional Search Methods Utilized:
In addition to the primary database search, additional references were identified through:

e  Backward citation searching: Hand-searching reference lists of included studies and
systematic reviews.

e  Forward citation searching: Using Google Scholar and the Cochrane Library to identify
articles that cited the original included studies, which were ultimately included in the
narrative synthesis, although were not listed as the 15 main studies for analysis.

Study Selection Process and Example Search:

A total of 1292 studies were identified initially with the following keywords “patient-
reported outcomes”, “AML” (acute myeloid leukemia), “CML” (chronic myeloid leukemia),
“ALL” (acute lymphoblastic leukemia), “CLL” (chronic lymphocytic leukemia), “MDS”
(myelodysplastic syndromes) primarily in MEDLINE. After applying the filters for English
full-length articles between the years 20132025 (and excluding papers featuring reviews,
meta-analysis, editorials and non-clinical work), a total of 157 studies were found. Addi-
tional screening of the 157 studies were done using title and abstract screening to obtain
15 studies which were ultimately included in the review for detailed full-text analysis,
which may be found in the primary manuscript document. Additional backward citation
searching and forward citation searching was used in Cochrane Library for additional
citations referred in the text.
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